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1.	Introduction
RAN4 was tasked by RAN plenary to study the inconsistency issues for intra-band EN-DC band combinations and a WF has been approved at last RAN4 meeting in [1]. For contiguous and non-contiguous intra-band EN-DC combination more than 2 carriers, two confusion cases 3 and 4 have been discussed. It is pointed out that the UE is not able to report the capability in the cases to differentiate the contiguity of UL and DL with the IE intraBandENDC-Support in UE capability. For IE intraBandENDC-Support, three values {contiguous, no-contiguous, both} have been defined per band combination with paired UL and DL in RAN2. It is stated that there is different understanding in RAN2 and RAN4 for the value ‘both’ [2]. An LS was approved in [3] to ask RAN2 to check whether the interpretation of ‘both’ can be supported by RAN2 for Case 3 and Case 4.
· Case 3: All CCs are contiguous in DL but neither carrier is contiguous to each other in UL:
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_(n)41AB
DC_(n)41CA
DC_(n)41DA
	DC_41A_n41A

	DC_(n)48CA
	DC_48A_n48A

	DC_(n)48DA
	DC_48A_n48A


· Case 4: LTE and NR adjacent carriers are contiguous but carriers in LTE or NR are non-contiguous, it will have two kinds of UL ENDC configurations:
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_48A_(n)48AA
	DC_(n)48AA
DC_48A_n48A


For Case 3, according to the operators’ requirements, it is agreed in RAN4#104-bis-e to remove the EN-DC configuration for B41+n41 and keep the configuration B48+n48 in the RAN4 specification.
In last RAN4 meeting, companies further discussed the validity of the Case 3/4 configurations for B48+n48 and achieved some agreements on the solutions to Case 3/4. The exact meaning of “both” in IE intraBandENDC-Support has been decided in RAN4 for Case 3 the UE supports non-contiguous in UL paired with contiguous in DL; and for Case 4 the UE supports contiguous in DL paired with contiguous / non-contiguous in UL, which is limited to three band entries and two contiguous spectrum sub-blocks. Details for the solutions such as where to place the combinations in RAN4 spec and how to deal with the low order configurations are still FFS.
In this paper, we would like to provide our further considerations on how to support Case 3/4 in the spec.


2. 	Discussion
In [1], the WF concluded the agreements on intra-band EN-DC band combination towards Case 3/4 as follows.· Sub-topic 1-2: For Case 4
Issue 1-2-1: Which solution to be adopted for Case 4
Agreement:
· Option 2b: 
Rel-16 and 17 combinations of contiguous and non-contiguous intra-band EN-DC should be limited to two sub-blocks one of which consists of a contiguous EN-DC configuration in Table 5.3B.0-1 in 38.101-3. For these the UE must support both contiguous and non-contiguous EN-DC in the UL, i.e.
· UE indicate “both” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A and DC_48A-48A_n48A with UL DC_48A_n48A
· The Case 4 is limited to one NR sub-block (band entry) with one or more E-UTRA sub-blocks, the intraBandENDC-Support still indicting the relation between any one of the E-UTRA sub-blocks (band entries) and the single NR sub-block
· Check with RAN2 about option 2b and new signalling is not precluded for case 4.
· Sub-topic 1-1: For Case 3
Issue 1-1-1: Which solution to be adopted for Case 3
Agreement:
· Option 2c: 
In Rel-16 and Rel-17, UE shall also support non-contiguous operation in the DL (DC_48C_n48A), then the network can configure DL_(n)48CA with the middle LTE cell DL-only and the UL with a gap (non-contiguous)
· Check with RAN2 whether the interpretation for “both” can be non-contiguous in UL and contiguous in DL.
Issue 1-1-2: Where Case 3 band combinations should be placed in the spec
· Option 1: Move the Case 3 configurations from contiguous Tables 5.3B.1.2-1/Table 5.5B.2-1 to mixed contiguous and non-contiguous Tables 5.3B.1.3-2/5.5B.3-2 considering the agreement that contiguous or non-contiguous is not only determined by DL (Apple)
· Option 2: Keep current configuration with a note to clarify UL DC_48A_n48A is an exceptional configuration for DL DC_(n)48CA and DC_(n)48DA and only configured when the UE indicates “both” by IE intraBandENDC-Support (Xiaomi)
· Option 3: Remove non-contiguous UL configurations that are paired with contiguous DL configurations (Ericsson)
Way Forward:
· Encourage companies to bring analysis/CRs in next meeting.
Issue 1-1-3: For Case 3 DL DC_(n)48DA with UL DC_48A_n48A
· Proposal: In Rel-16/17, whether to support the first low order configurations DL DC_48C_n48A with UL DC_48A_n48A and/or DC_48A_(n)48AA with UL DC_48A_n48A should depend on the corresponding UE capability signaling reporting. (R4-2218284 Google/CableLabs/Federated Wireless)
Way Forward:
· Encourage companies to bring analysis in next meeting.


Below in Table 2-1, all the B48+n48 related intra-band EN-DC configurations have been excerpted from TS 38.101-3 for intra-band contiguous / non-contiguous EN-DC configuration tables. It can be categorized into 6 classes, i.e. Case 3/3a and Case 4/4a-1/4a-2/4a-3.

Table 2-1: Intra-band EN-DC configurations related to B48+n48
	Case
	Downlink EN-DC configuration
	Uplink EN-DC configurations
	Continuity in DL & UL

	
	
	
	DL
	UL

	3
	DC_(n)48CA
	DC_48A_n48A
	Contiguous
	Non-contiguous

	
	
	DC_(n)48AA
	Contiguous
	Contiguous

	3a
	DC_(n)48AA
	DC_(n)48AA
	Contiguous
	Contiguous

	3
	DC_(n)48DA
	DC_48A_n48A
	Contiguous
	Non-contiguous

	
	
	DC_(n)48AA
	Contiguous
	Contiguous

	4
	DC_48A_(n)48AA
	DC_(n)48AA
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for LTE carriers
	Contiguous

	
	
	DC_48A_n48A
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for LTE carriers
	Non-contiguous

	4a-1
	DC_48A-48A_n48A
	DC_48A_n48A
	Non-contiguous
(with non-contiguous LTE carriers)
	Non-contiguous

	4a-2
	DC_48A_n48A
	DC_48A_n48A
	Non-contiguous
(with single LTE carrier)
	Non-contiguous

	4a-3
	DC_48C_n48A
	DC_48A_n48A
	Non-contiguous
(with contiguous LTE carriers)
	Non-contiguous

	4a-3
	DC_48D_n48A
	DC_48A_n48A
	Non-contiguous
(with contiguous LTE carriers)
	Non-contiguous



Regarding to Case 4, one issue to be mentioned here is about the notation of DL DC_48A_(n)48AA. According to the notation rules for DC configurations specified in TR 38.862 clause 5.3, entries within a list of either LTE carriers or NR carries need to be separated by “-”, not “_”, the notation for Case 4 in DL should be “DC_48A-(n)48AA” instead of “DC_48A_(n)48AA”.
Observation 1  For the notation of configuration in Case 4, the DL configuration should be denoted as “DC_48A-(n)48AA” instead of “DC_48A_(n)48AA”.
Proposal 1  For the notation of DC configuration having the mixed intra-band contiguous and non-contiguous parts, entries within a list of either LTE carriers or NR carriers should be separated by “-” instead of “_”, such as “DC_48A-(n)48AA”.
In last RAN4 meeting, it is agreed that “both” for IE intraBandENDC-Support indicates the support of both contiguous and non-contiguous part in one BC, such as for DC_48A-(n)48AA, both contiguous DC_(n)48AA and non-contiguous DC_48A_n48A will be supported in UL. However, in current RAN2 understanding, the “both” means UE support both contiguous and non-contiguous BCs, which is for the sake of reducing signalling load. For example, if UE supports the below two BC of intra-band contiguous and non-contiguous EN-DC, the other per BC capabilities and featureSetCombination are the same, the current RAN2 understanding is to set the IE intraBandENDC-Support = “both”.
E.g. BC with bandEntry[0] = ‘48A’, bandEntry [1] = ‘n48A’ and intraBandENDC-Support.= ‘both’.
	Configuration
	DL
	UL

	1
	Intra-band contiguous EN-DC
	DC_(n)48AA
	DC_(n)48AA

	2
	Intra-band non-contiguous EN-DC
	DC_48A_n48A
	DC_48A_n48A



	Definitions for parameters
	Per

	intraBandENDC-Support   Enum{non-contiguous, both}
Indicates whether the UE supports intra-band (NG)EN-DC with only non-contiguous spectrum, or with both contiguous and non-contiguous spectrum for the (NG)EN-DC combination as specified in TS 38.101-3 [4].
If the UE does not include this field for an intra-band (NG)EN-DC combination the UE only supports the contiguous spectrum for the intra-band (NG)EN-DC combination.
	BC



Based on the above discussion, we realize that for the IE intraBandENDC-Support, there is different understanding in RAN2 and RAN4 for the value “both”. Considering that RAN4 has decided to use a different understanding from RAN2 with the “both” value in IE intraBandENDC-Support, RAN4 should identify more detail scenarios for RAN2 to evaluate.
Observation 2  There are different understandings in RAN2 and RAN4 for the value “both” in IE intraBandENDC-Support.
Proposal 2  The following scenarios are suggested to be included in the LS to RAN2 to evaluate if they could be implemented under the new interpretation of “both” in RAN4.
	Case
	Downlink EN-DC configuration
	Uplink EN-DC configurations
	Continuity in DL & UL

	
	
	
	DL
	UL

	3
	DC_(n)48CA
	DC_48A_n48A
	Contiguous
	Non-contiguous

	
	
	DC_(n)48AA
	Contiguous
	Contiguous

	3a
	DC_(n)48AA
	DC_(n)48AA
	Contiguous
	Contiguous

	4
	DC_48A-(n)48AA
	DC_(n)48AA
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for LTE carriers
	Contiguous

	
	
	DC_48A_n48A
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for LTE carriers
	Non-contiguous

	4a-1
	DC_48A-48A_n48A
	DC_48A_n48A
	Non-contiguous
(with non-contiguous LTE carriers)
	Non-contiguous

	4a-2
	DC_48A_n48A
	DC_48A_n48A
	Non-contiguous
(with single LTE carrier)
	Non-contiguous

	4a-3
	DC_48C_n48A
	DC_48A_n48A
	Non-contiguous
(with contiguous LTE carriers)
	Non-contiguous



For Case 4, it is mentioned that “both” capability for intra-band EN-DC combination with three band entries is limited to two sub-blocks for UL or DL configurations. Two contiguous spectrum sub-blocks with only one gap in-between the blocks, and one of the sub-blocks consists of a contiguous EN-DC configuration in Table 5.3B.0-1 in TS 38.101-3. Fig. 2-1 illustrates the possible frequency arrangement for Case 4 with contiguous LTE and NR adjacent carriers but non-contiguous LTE carriers in DL.48A
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               (a)                                                      (b)


               (c)                                                      (d)


Fig. 2-1 Illustration for DC_48A-(n)48AA
Regarding to the signalling aspects for Case 3/3a and Case 4/4a-1/4a-2/4a-3, the potential solutions could be summarized as below in the Table 2-2. From the table, we see that Case 4a-1 and 4a-2 can be distinguished in accordance with the number of band entries; Case 4 and 4a-1 can be distinguished by the value of ‘intraBandENDC-support’.
Observation 3  From the signalling aspects of Case 3/3a and Case 4/4a-1/4a-2/4a-3, the potential solutions shown in Table 2-2 can distinguish all the configurations related to Band 48/n48 in current RAN4 spec by the number of band entries and the value of ‘intraBandENDC-support’.

Table 2-2: Signalling aspects for intra-band EN-DC configurations 
for Case 3/3a and Case 4/4a-1/4a-2/4a-3
	Case
	Band Entries
	BW Classes
	intraBandENDC-Support

	
	
	DL
	UL
	

	
	Number
	Band[0]
	Band[1]
	Band[2]
	Class[0]
	Class[1]
	Class[2]
	Class[0]
	Class[1]
	Class[2]
	

	3
	2
	48
	n48
	-
	C
	A
	-
	A
	A
	-
	both

	3a
	2
	48
	n48
	-
	A
	A
	-
	A
	A
	-
	Contiguous

	4
	3
	48
	n48
	48
	A
	A
	A
	A
	A
	-
	both

	4a-1
	3
	48
	n48
	48
	A
	A
	A
	A
	A
	-
	Non-contiguous

	4a-2
	2
	48
	n48
	-
	A
	A
	-
	A
	A
	-
	Non-contiguous

	4a-3
	2
	48
	n48
	-
	C
	A
	-
	A
	A
	-
	Non-contiguous



In current RAN4 spec, the configurations for intra-band EN-DC have three band entries with two band entries from E-UTRA band, and one band entry from NR band. However, from the perspective of future potential requirements, do we also need to consider the configurations having three band entries with two entries from NR band and one entry from E-UTRA band? Fig. 2-2 illustrates the possible configurations for DC_(n)48AA-n48A.n48A
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               (a)                                                      (b)
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Fig. 2-2 Illustration for the possible configuration DC_(n)48AA-n48A
Proposal 3  To consider the extended requirements in the future, the following configurations are suggested to be included in the LS to RAN2 for evaluation.
· Intra-band EN-DC configuration having three band entries with two entries from NR band and one entry from E-UTRA band, such as DC_(n)XAA-nXA.
	Case
	Downlink EN-DC configuration
	Uplink EN-DC configurations
	Continuity in DL & UL

	
	
	
	DL
	UL

	5
	DC_(n)XAA-nXA
	DC_(n)XAA
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for NR carriers
	Contiguous

	
	
	DC_XA_nXA
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for NR carriers
	Non-contiguous



In addition to the above extended requirements for considering three band entries with two from NR band, we further consider some other possible extensions.
1. Having two band entries
If it is possible for some configurations having contiguous for LTE and NR adjacent carriers in the DL but only having non-contiguous LTE and NR carriers in the UL? For example, if the following configurations for Band X/nX are possible in the future?
‘Case x’:    DL: DC_(n)XCA    UL: DC_XA_nXA
It can be seen that configurations in ‘Case x’ have the same band entry number =2 and the value of ‘intraBandENDC-support’ = ‘non-contiguous’ as in ‘Case 4a-3’.
	Case
	Band Entries
	BW Classes
	intraBandENDC-Support

	
	
	DL
	UL
	

	
	Number
	Band[0]
	Band[1]
	Band[2]
	Class[0]
	Class[1]
	Class[2]
	Class[0]
	Class[1]
	Class[2]
	

	x
	2
	X
	nX
	-
	C
	A
	-
	A
	A
	-
	both

	4a-3
	2
	X
	nX
	-
	C
	A
	-
	A
	A
	-
	Non-contiguous



2. Having three band entries
If it is possible for some configurations having contiguous for LTE and NR adjacent carriers but non-contiguous for LTE carriers in the DL but only having non-contiguous LTE and NR carriers in the UL? For example, if the following configurations for Band Y/nY are possible in the future?
‘Case y’:    DL: DC_YA-(n)YAA    UL: DC_YA_nYA
It can be seen that configurations in ‘Case y’ have the same band entry number =3 and the value of ‘intraBandENDC-support’ = ‘non-contiguous’ as in ‘Case 4a-1’.
	Case
	Band Entries
	BW Classes
	intraBandENDC-Support

	
	
	DL
	UL
	

	
	Number
	Band[0]
	Band[1]
	Band[2]
	Class[0]
	Class[1]
	Class[2]
	Class[0]
	Class[1]
	Class[2]
	

	y
	3
	Y
	nY
	Y
	A
	A
	A
	A
	A
	-
	Non-contiguous

	4a-1
	3
	Y
	nY
	Y
	A
	A
	A
	A
	A
	-
	Non-contiguous



Observation 4  From the aspects of future extension, the following ‘Case x’ could be distinguished from ‘Case 4a-3’ by the value of ‘intraBandENDC-support’, while for ‘Case y’ and “Case 4a-1”, it could not be distinguished by the number of band entries and the value of ‘intraBandENDC-support’.
‘Case x’:  DL: DC_(n)XCA  UL: DC_XA_nXA    vs.  ‘Case 4a-3’:  DL: DC_XC_nXA  UL: DC_XA_nXA           ✔
‘Case y’:  DL: DC_YA-(n)YAA  UL: DC_YA_nYA    vs.  ‘Case 4a-1’:  DL: DC_YA-YA_nYA  UL: DC_YA_nYA    ✘
Proposal 4  It is suggested to decide in RAN4 whether the following configurations in ‘Case x’ and ‘Case y’ will be possible or not in future extensions.
· ‘Case x’:    DL: DC_(n)XCA    UL: DC_XA_nXA.
· ‘Case y’:    DL: DC_YA-(n)YAA    UL: DC_YA_nYA.

Regarding to the issue 1-1-2 in the WF in [1]: where Case 3 band combinations should be placed in the spec? There are 3 Options proposed as below.
Issue 1-1-2: Where Case 3 band combinations should be placed in the spec
· Option 1: Move the Case 3 configurations from contiguous Tables 5.3B.1.2-1/Table 5.5B.2-1 to mixed contiguous and non-contiguous Tables 5.3B.1.3-2/5.5B.3-2 considering the agreement that contiguous or non-contiguous is not only determined by DL (Apple)
· Option 2: Keep current configuration with a note to clarify UL DC_48A_n48A is an exceptional configuration for DL DC_(n)48CA and DC_(n)48DA and only configured when the UE indicates “both” by IE intraBandENDC-Support (Xiaomi)
· Option 3: Remove non-contiguous UL configurations that are paired with contiguous DL configurations (Ericsson)

To our understanding, for Case 3, it has already been agreed in RAN4#104-bis-e to remove the EN-DC configuration for B41+n41 [4]. Not like B48+n48 in Case 3 starting from Rel-16, the EN-DC configuration for B41+n41 were introduced from Rel-15.

· Case 3: All CCs are contiguous in DL but neither carrier is contiguous to each other in UL:
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_(n)41AB
DC_(n)41CA
DC_(n)41DA
	DC_41A_n41A



-------  TS 38.101-3 V15.20.0  ------

Table 5.3B.1.2-1: EN-DC configurations and bandwidth combination sets defined for intra-band contiguous EN-DC
	E-UTRA – NR configuration / Bandwidth combination set

	Downlink
EN-DC configuration
	Uplink EN-DC configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	
	
	Channel bandwidths for E-UTRA carrier (MHz)
	Channel bandwidths for NR carrier (MHz)
	Channel bandwidths for E-UTRA carrier (MHz)
	
	

	DC_(n)41AA
	DC_(n)41AA
	20
	40, 60, 80,100
	
	120
	0

	
	
	
	40, 60, 80,100
	20
	
	

	
	
	20
	40, 50, 60, 80,100
	
	120
	1

	
	
	
	40, 50, 60, 80,100
	20
	
	

	DC_(n)41CA
	DC_(n)41AA1, DC_41A_n41A2
	20+20
	40, 60, 80,100
	
	140
	0

	
	
	
	40, 60, 80,100
	20+20
	
	

	
	
	20+20
	40, 50, 60, 80,100
	
	140
	1

	
	
	
	40, 50, 60, 80,100
	20+20
	
	

	DC_(n)41DA
	DC_(n)41AA1, DC_41A_n41A2
	20+20+20
	40, 60, 80,100
	
	160
	0

	
	
	
	40, 60, 80,100
	20+20+20
	
	

	
	
	20+20+20
	40, 50, 60, 80,100
	
	160
	1

	
	
	
	40, 50, 60, 80,100
	20+20+20
	
	

	DC_(n)71AA
	DC_(n)71AA
	15
	5
	
	20
	0

	
	
	10
	5, 10
	
	
	

	
	
	5
	5, 10, 15
	
	
	

	
	
	
	5
	15
	
	

	
	
	
	5, 10
	10
	
	

	
	
	
	5, 10, 15
	5
	
	

	NOTE 1:	Void
NOTE 2:	Void
NOTE 3:	Void
NOTE 4:	The channel bandwidths for E-UTRA or NR carrier should be at least supported in one of the BCS indicated in E-UTRA bandwidth combination sets or NR bandwidth combination sets if reported.



-------  TS 38.101-3 V15.20.0  ------

Proposal 5  It is suggested to remove non-contiguous UL EN-DC configuration DC_41A_n41A for the configurations DC_(n)41CA and DC_(n)41DA starting from Rel-15; and for the configuration DC_(n)41AB starting from Rel-16.




As for the EN-DC configurations for B48+n48 in Case 3/4, to our understanding, it is reasonable to set a separate sub-clause for mixed intra-band contiguous and non-contiguous EN-DC configurations with IE ‘intraBandENDC-Support’ having the value ‘both’.

Proposal 6  For EN-DC configurations with IE ‘intraBandENDC-Support’ having the value ‘both’ in Case 3/4 for B48+n48, it is suggested to set a new sub-clause in TS 38.101-3 for mixed intra-band contiguous and non-contiguous EN-DC configurations. 
For example as below.
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Table 5.3B.1.4-1: EN-DC configurations and bandwidth combination sets defined for mixed intra-band contiguous and non-contiguous EN-DC
	E-UTRA – NR configuration / Bandwidth combination set

	Downlink
EN-DC configuration
	Uplink EN-DC configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	
	
	Channel bandwidths for E-UTRA carrier (MHz)
	Channel bandwidths for NR carrier (MHz)
	Channel bandwidths for E-UTRA carrier (MHz)
	
	

	DC_(n)48CA
	DC_(n)48AA
DC_48A_n48A
	See CA_48C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	5, 10, 15, 20, 40
	
	80
	0

	
	
	
	5, 10, 15, 20, 40
	See CA_48C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	
	

	DC_(n)48DA
	DC_(n)48AA
DC_48A_n48A
	See CA_48D Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	5, 10, 15, 20, 40
	
	100
	0

	
	
	
	5, 10, 15, 20, 40
	See CA_48D Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	
	

	DC_48A-(n)48AA
	DC_(n)48AA
DC_48A_n48A
	See CA_48A-48A Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-3
	5, 10, 15, 20, 40
	
	80
	0

	
	
	
	5, 10, 15, 20, 40
	See CA_48A-48A Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-3
	
	





3. 	Conclusion
In this paper, we provide our further considerations on how to support the intra-band EN-DC band combination Case 3/4 in the spec. The following observations and proposals are proposed.
Observation 1  For the notation of configuration in Case 4, the DL configuration should be denoted as “DC_48A-(n)48AA” instead of “DC_48A_(n)48AA”.
Proposal 1  For the notation of DC configuration having the mixed intra-band contiguous and non-contiguous parts, entries within a list of either LTE carriers or NR carriers should be separated by “-” instead of “_”, such as “DC_48A-(n)48AA”.
Observation 2  There are different understandings in RAN2 and RAN4 for the value “both” in IE intraBandENDC-Support.
Proposal 2  The following scenarios are suggested to be included in the LS to RAN2 to evaluate if they could be implemented under the new interpretation of “both” in RAN4.
	Case
	Downlink EN-DC configuration
	Uplink EN-DC configurations
	Continuity in DL & UL

	
	
	
	DL
	UL

	3
	DC_(n)48CA
	DC_48A_n48A
	Contiguous
	Non-contiguous

	
	
	DC_(n)48AA
	Contiguous
	Contiguous

	3a
	DC_(n)48AA
	DC_(n)48AA
	Contiguous
	Contiguous

	4
	DC_48A-(n)48AA
	DC_(n)48AA
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for LTE carriers
	Contiguous

	
	
	DC_48A_n48A
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for LTE carriers
	Non-contiguous

	4a-1
	DC_48A-48A_n48A
	DC_48A_n48A
	Non-contiguous
(with non-contiguous LTE carriers)
	Non-contiguous

	4a-2
	DC_48A_n48A
	DC_48A_n48A
	Non-contiguous
(with single LTE carrier)
	Non-contiguous

	4a-3
	DC_48C_n48A
	DC_48A_n48A
	Non-contiguous
(with contiguous LTE carriers)
	Non-contiguous



Observation 3  From the signalling aspects of Case 3/3a and Case 4/4a-1/4a-2/4a-3, the potential solutions shown in Table 2-2 can distinguish all the configurations related to Band 48/n48 in current RAN4 spec by the number of band entries and the value of ‘intraBandENDC-support’.
Table 2-2: Signalling aspects for intra-band EN-DC configurations 
for Case 3/3a and Case 4/4a-1/4a-2/4a-3
	Case
	Band Entries
	BW Classes
	intraBandENDC-Support

	
	
	DL
	UL
	

	
	Number
	Band[0]
	Band[1]
	Band[2]
	Class[0]
	Class[1]
	Class[2]
	Class[0]
	Class[1]
	Class[2]
	

	3
	2
	48
	n48
	-
	C
	A
	-
	A
	A
	-
	both

	3a
	2
	48
	n48
	-
	A
	A
	-
	A
	A
	-
	Contiguous

	4
	3
	48
	n48
	48
	A
	A
	A
	A
	A
	-
	both

	4a-1
	3
	48
	n48
	48
	A
	A
	A
	A
	A
	-
	Non-contiguous

	4a-2
	2
	48
	n48
	-
	A
	A
	-
	A
	A
	-
	Non-contiguous

	4a-3
	2
	48
	n48
	-
	C
	A
	-
	A
	A
	-
	Non-contiguous



Proposal 3  To consider the extended requirements in the future, the following configurations are suggested to be included in the LS to RAN2 for evaluation.
· Intra-band EN-DC configuration having three band entries with two entries from NR band and one entry from E-UTRA band, such as DC_(n)XAA-nXA.
	Case
	Downlink EN-DC configuration
	Uplink EN-DC configurations
	Continuity in DL & UL

	
	
	
	DL
	UL

	5
	DC_(n)XAA-nXA
	DC_(n)XAA
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for NR carriers
	Contiguous

	
	
	DC_XA_nXA
	Contiguous for LTE and NR adjacent carriers
but
non-contiguous for NR carriers
	Non-contiguous



Observation 4  From the aspects of future extension, the following ‘Case x’ could be distinguished from ‘Case 4a-3’ by the value of ‘intraBandENDC-support’, while for ‘Case y’ and “Case 4a-1”, it could not be distinguished by the number of band entries and the value of ‘intraBandENDC-support’.
‘Case x’:  DL: DC_(n)XCA  UL: DC_XA_nXA    vs.  ‘Case 4a-3’:  DL: DC_XC_nXA  UL: DC_XA_nXA           ✔
‘Case y’:  DL: DC_YA-(n)YAA  UL: DC_YA_nYA    vs.  ‘Case 4a-1’:  DL: DC_YA-YA_nYA  UL: DC_YA_nYA    ✘

Proposal 4  It is suggested to decide in RAN4 whether the following configurations in ‘Case x’ and ‘Case y’ will be possible or not in future extensions.
· ‘Case x’:    DL: DC_(n)XCA    UL: DC_XA_nXA.
· ‘Case y’:    DL: DC_YA-(n)YAA    UL: DC_YA_nYA.

Proposal 5  It is suggested to remove non-contiguous UL EN-DC configuration DC_41A_n41A for the configurations DC_(n)41CA and DC_(n)41DA starting from Rel-15; and for the configuration DC_(n)41AB starting from Rel-16.

Proposal 6  For EN-DC configurations with IE ‘intraBandENDC-Support’ having the value ‘both’ in Case 3/4 for B48+n48, it is suggested to set a new sub-clause in TS 38.101-3 for mixed intra-band contiguous and non-contiguous EN-DC configurations.

For example as below.
5.3B.1.4	BCS for mixed Intra-band contiguous and non-contiguous EN-DC
Table 5.3B.1.4-1: EN-DC configurations and bandwidth combination sets defined for mixed intra-band contiguous and non-contiguous EN-DC
	E-UTRA – NR configuration / Bandwidth combination set

	Downlink
EN-DC configuration
	Uplink EN-DC configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	
	
	Channel bandwidths for E-UTRA carrier (MHz)
	Channel bandwidths for NR carrier (MHz)
	Channel bandwidths for E-UTRA carrier (MHz)
	
	

	DC_(n)48CA
	DC_(n)48AA
DC_48A_n48A
	See CA_48C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	5, 10, 15, 20, 40
	
	80
	0

	
	
	
	5, 10, 15, 20, 40
	See CA_48C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	
	

	DC_(n)48DA
	DC_(n)48AA
DC_48A_n48A
	See CA_48D Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	5, 10, 15, 20, 40
	
	100
	0

	
	
	
	5, 10, 15, 20, 40
	See CA_48D Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	
	

	DC_48A-(n)48AA
	DC_(n)48AA
DC_48A_n48A
	See CA_48A-48A Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-3
	5, 10, 15, 20, 40
	
	80
	0

	
	
	
	5, 10, 15, 20, 40
	See CA_48A-48A Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-3
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